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Abstract (Basic) : EP 406691 A 

Continuous microwave plasma CVD process for a moving substrate web 
(101) includes moving the web in a curving and projecting columnar 
fashion (116) through an enclosed film-forming chamber (113) into which 
uni-directional microwave energy (108) and deposition gas (112) is 
continuously supplied such that a film is continuously deposited on the 
inner surface of the columnar substrate. Microwave radiation is 
prevented from leaking by mesh (114,115) and the substrate is supported 
on transporting rollers (102,103). The two ends of the column (116) are 
supported by transporting rings (104,105). 

USE/ADVANTAGE - Esp. in prodn. of large scale solar cells of e.g. 
amorphous Si, and also image sensors, etc. . Method allows continuous 
deposition of high quality films over a large area, with high gas 
utilisation and low cost; the microwave plasma can be applied uniformly 
over a large area and vol.*. (134pp Dwg.No.1/21) 

Abstract (Equivalent) : EP 406691 B 



A method for continuously forming a large area functional deposited 
film by a microwave plasma CVD process, said method comprising: 
continuously moving a substrate web (101; 201) in the longitudinal 
direction; establishing a substantially enclosed film-forming chamber 
having a film- forming space (113; 213) by curving and projecting said 
moving substrate web (101, 201) to form a columnar portion (116; 216) 
to be the circumferential wall of said film-forming chamber as said 
substrate web (101; 201) is moving; introducing a film-forming raw 
material gas through a gas feed means (112; 212) into said film-forming 
space (113; 213); while simultaneously radiating or propagating 
microwave .energy into said film-forming space (113; 213) by using a 
microwave applicator means (108; 208; 308; 301; 401) capable of 
radiating or propagating said microwave energy with a directivity in 
one direction perpendicular to the direction of microwave propagation 
to thereby generate microwave plasma in said film-forming space (113; 
213), wherein continuously forming a functional deposited film on the 
inner face of said continuously moving circumferential wall which is 
exposed to said microwave plasma. 

(Dwg. 1/21) 
Abstract (Equivalent): US 5520740 A 

A microwave plasma CVD apparatus suitable for continuously forming 
a large area and lengthy functional deposited film, the apparatus 
comprising: a enclosed columnar film- forming chamber having a curved 
circumferential wall formed by curving and projecting a substrate web 
as the substrate web is moving in the longitudinal direction from a 
pay-out mechanism to a take-up mechanism by a pair of supporting and 
curving device capable of transporting the substrate web while 
supporting and curving the substrate web, the film-forming chamber 
having a film-forming space, the pair of supporting and curving device 
being arranged while leaving a predetermined space between the pair of 
supporting and curving device in the longitudinal direction; a pair of 
transporting device capable of transporting the substrate web while 
supporting the substrate web, each of the pair of supporting device 
being arranged to support one of the side end portions of the curved 
circumferential wall so as to maintain the columnar shape of the curved 
circumferential wall; microwave applicator device disposed under the 
space between the pair of supporting and curving device while leaving a 
space having a crosswise width of less than one quarter of one 
wavelength of a microwave used between each of the pair of supporting 
and curving device and the exterior of the microwave applicator device, 
the microwave applicator device being encapsulated in an isolating 
device made of a microwave transmissive material, the microwave 
applicator device being capable of radiating or propagating microwave 
energy into the film-forming space with a directivity only in one 
direction perpendicular to the direction of microwave propagation to 
generate microwave plasma in the film- forming space; device for 
evacuating the inside of the film-forming chamber; device for 
introducing a film- forming raw material gas into the film- forming 
chamber; and device for heating or cooling the substrate web. 
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50 v>f^naW***-jetf)*ftTt14SiHi»«« 
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c. ^-fTxaannR303tfiitt. 
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j£fctr->fcfc£$. xryp-x ■ /HW><>*>*ffl 

Jt«@»IM2 

PET (XVx+uyTi-yfis-h) Sv-b (J?£0.8 

Lfc. /^7**OTE*jEXIiJW>vvffi 
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io 7*11^*13 1 a, twvf, r^x^ttwwuwiwt 

£S*W0 

*«E*aW r^fflilI»1303fcWlBS-*t i: S*)-^ ? 

W500i'!J-XRtfl*ffift> treble XJi 
A'^7XEPM303{'EnjD$^. 

1*1, BP^>, HSWES^S-^kSkWK^flWlFJWB 

47*«E«6fcS-&6wfc?r5Xv«ffl*8»fc. 
LT . ^tt^ < »ri ft - 4: m tz . 

40 *SSK«fc*J^Ttt, /^7XEpjD^SSrlSl3ll 
( B ) tiSLfc*lfifc«ifca*H4mi«f!394:B«<0* 
#TWi-«ff^ttSr 801^ Lit . 

*A*1305kA-f 7Xm304t* { $fe4icffillS$^TV^T 
UU7AW££ 1 £fcZ-£lZt?77X-?l&tiLt:®% 

( c ) KKifcmmz$zitsMiimmms9t mm* 

50 ffrmeS-1E«tt«r3i^t3t. 
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n#x*A***fe* r-A#i305«rffiisi-& i -cr 10 

(D) Cwbfcltftfc*^ ><4 7X*13Mfc»i»W! 

t Lfc. 

£1*0145. 46 
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a»7-?x^j&m&#<o^ ttaaftttSifwii* 



(12) 



$1*28 19 03 0 



23 

o , ^mmm-yrmmm^^i x t lt 

fc«U Li.U«rl/4»RJ:')t*6<fio. Utf** 

tt, ^H4^JtSt><OOHffl±^jg<0=5:V^^O, 
SStm£ L£A»o 9 . -> TUfflW^SrV * 

!H8flf*fll24~27 

. 18, 30&l«7<CiHr *T . H4 *£5?Lfc-?-r 

7Xwtm*$jm. *ME&MfiXimL, fit 
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\.Wnine>ffimgXW£LX^&VTX'{,mz 

ttBSe«0l|28~31 

gftfflll . 18, 3(»tf37fc:fc WC . « 4 UfcV-f 
?mT3X-?ti&%mo*>. A6«*fHi3ei-fWl6 
10 ^t*-fJ:o^-?^^n^^^S:S/r^-ft§^T, 

tts %-ttfcX»t4t^K0WB±IH«l««rV^tO, 
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art. l.wwianmmxvimLxv&wvwtz. 
mmn. is, wRt&nz&wx , »4afc* 

30 »tit»«»IIJJSIifl5rv^SO, smt, 
fc. 

Bl/2i«iaT*>IHfflfc*» V >T5Jg IX , ? 

■STt, 1.5m/iiinC0|Uj*aar?JRillLTV>|.l^'Ct,^ 
40 ^CliiS^^ii^oJt. 

X. *m<r)77X-?nim$£%&. *t-w*am& 

50 ftv^txfcLT^y^tL. WJa+fc-etifto 
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i.5^iino«aBtirr«sLT^iB*Ttw: 

SBIfcttJIiOfSt 

WiHItc&Stf. *HJS8£IU:D. 

flE*fcWLTI4, #4 L< {± 1 -3mTorr^M20(K500 
aTorr , <fc 9 i?4 L < l£ 3 M(kToirftM100^200mTorr 

L<li30O-700W7^S3000-5000W s X *) » 4 L«i300 
-700W^S1500-3000WC* SCt jfi*H-> fc. ft 

T**S#i4l«HMi*F4 L<ttv-f ?n«te>i/2iiEgja 

jU7zmmtzm«mmE. junta, ^km 
fc* ^^rx^sma^mtifmx^mhx^ 

S:t #W->fc. fflE><?>f tx&E#I: SS€jET 
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£*J4 L < li+10V^M+200Vi:-f satfa* 

ffti&a tiOfWHLfc^WEttkfc* 

Six***. MiK«iftrai§SS8^jS#ai:t!rie??ia*!F7SW 

*5Wfc>#ft<c*N >t . Btrieve ? d^t- ^xvw 

J: 3 fcSIW** Oj6<M4 U\ fBEA-f 7Xftt&H 

#xo#z§immmzxi>B:<, x, Mturxtttt? 

ztfxm&mzwMztixB^ mmkmsmnwti 
iffiitmiffflgtsizmix^zztm* u*. 

±.lZ&M&&R$:a-7-4 ymMLXtitiR? IX olZ 

4^> mwzm6tt£iifoiiJU7Amm®# 

^^o»7 , 9Xvfc«LTiaS*i"C^«IH')1*fclR 
«IW«>WEIB*»4,I«F< L < (llOmnfeU:, J: 13 04 L < 
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cat. «taavs«wEo*<i«i**s*x««is* 
^fcafta^wwfcawf*^*^**. x. k 

mt* ^mmmmn^mmx-^mzn^x 

M1*WaB»*<3Wll*EI* £-C3«S!WXJiWW>»*l 
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wxiieiLftsv-f ^oarru^-^-^RS:, if 

I*Ittttfc*"CV'f ?ajfcr*A^-j&^XIifK*& 

^jK- H 4 if -CS "5 C t *«S4 L v\ 

40 4fc, ttatfUft&fcfc^Ttt. -7^^ottx*yl^f- 
■C»WXJi<Si$^S*l^i±- KrE»«aW*«WiJMWft 

50 SI4L-v^. 
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mimmfkb Kmmitttw&mni&m i . 

m&mmvmimvki%Bmmz^x t s msjujam, swaiBfcatti: u 

*u>. iinas*^4^^*gtawie^* mmm<r>mfoZi>mto&ioizuz&izhi. 

tejimmmzMix. nmmmm^^^ zzx\ mmnb Lx<mm&b\t. ARpaos 

»*a*i!utT<»jiv*. *ftw^±fns}?iftL^ttgE m&mzbhmmsibmmiziM^iz^m 

r§ ir*-* totfflv ^, »ammm. bmmwmmm<r>--mzmtit:iaw<r> 1 %<r> 

imv*mmmMz&^xmbfr%mtzm. ^-ftuj^mx 0 , Kwwwj*ffl^«ff^aw>f 

s*6ifc*qii4u\ . rmx^x-zMiismjsfiizmi. m 

wi&m&mmztfxm^mzx omx^iuam so $s,z*t&z uzx ~>x , w ^o^r^x^srfnefijus 



(16) 



^28 19030 



3 1 



32 



x . mm mmmt Lxm^tn &m 
vwm. mmz^xmwihmt^x^ 
m^wm^^z^xmwmm 
$ti hm>. mm^^xm-timmmnm^ 

mimmtb ixmmz** t,nxit&\ 

^rv^|.g|5.!?H^^k^^^+^' c ' if> '' t - **** 

t Lxm*u$t%mKmmmffim®.t ix 

umzvx. mmm&mmtz^ mmm 
<mm<vm2.mximzixx. %-*-*>f ?n 

mzftft^mwmmwx'b^xi*. m 
^mmmzh^xM., wemmtx-M&M* 
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-KjwjK iwt* hw&c-th^ t izx ^xmm 
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&mm&w*xmm±.izmi. mzutm 

^&Zbiz£<0. mt74?vW.TTV1r-<!?-$m> 

htixwt:*> % mi%#$m®ijmzm$hi® 

m&oah-fttff&tix v > h ou&fcoc t . m&RJto 
Lraasicfrrt tawwciiBsr 4 - 1 t«t o . tine 

IfttwSfifcHWI rV U x £ imtl Z b ifiX'% I . 

*\ znft&mumzn^tzit&zbizx*). % 

Z#&ZbtfX'%h. 

iEtett, *mcommz£ttii. w rmm-mz 

<JBf&t&ZbifiT*l>. 

*wto&a£&rc. mm iumzmmt ix 
taw «dBJiuiart^**w)aAtJ:-3-c. 

St. X(4a£cO£<£^&£Bj£t-6£W^il$SI£ 

mzx ^xmimmttf** < sa&th x o wmk. 
limMnwM&tfzmzmmMzmk-ttLim^. 
wmmmt lxi$. mmamnvmtm^> so 
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±14. MWnicB^WBtttfWh^ittttffflo^lft 

t it J i: X. fc* =flr ^ ix=2: v ^-c^nefiig^fltJgWcOBfrK^^fiB 

) fne«tta5W^fij*2Sti§i^$-frTiHj!!Bxt4^ij>$-e 

JWWWcttXf'^l'.x.xf'- /k r^S^»7A&tXfco 

®^s#ftx(4-^, At^amttiMbifi (tco) 

^<0^tt^Iffi±tSi02 ,Si 3 N*4 .AhOs , A1N, 

B5i2#«aJ«^Ht$i;UT(4. ttEg&ftftfc: 

ix-BimzwM&^ijtfmtiw mmzn. mt 

<<40.01muiJ , )S5iMi. iOff4L<{50.02niJbM2M. fi 
X tl40 . 05nDn^lDmr* & Z k tm £ I V W s Jt^ 

STi>4 1 i: L < . mmzl±# £ L < ii5cmJb 
M200cm. J: 0 04 1 < J410cmP;M150cmT'i) S ^ t *<2 

iztit%<. o-)\,mzmnt>h&m&(o%zTh 

tit>?>X'f>r>X{>&^. 

*%m<r>$m),z}5^x . wi&mmmwzmto 
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if, Bfao»in»«t*rt4*» ■ mm v/*^sr flrtasft • «asffl ymft« LfcWRMtiiML m 

< k t -«a*t . • ffi&ffl y > nzxmmm mifimtmmm^hi z t mt l < . *g 

L<iiwi«a*u tt:*comitz®bitx wzxYyi^v+yrxitftrnm^vv^+y 

t h-mmmmmmmmimmss. c tmt 1 1 ». 

LT<?)3Efc • «!U8n-5-£TR9&*, Jiff ffriifcft • »&Jflo-5-tt. miesfc • JSOTJ y 

mutm**. mzmsjffi ■ mm y vtwrn rizimix ws&mttizimthwmiz* < m 

mmtt&mt^tmwmttttnf&iiftm x. mm • mm*- y -xtfiiimmco&wim 

aw- uft i. . . mi b£8 • jR^ffl y yrtzxnn& wztayut&Tti zka&^xo izmsmmmt 

Afc: J: «, At* L . *4^li«ra*tt^fc*rn*- St, ^< i: i-*fJ2LfclWt4>*i**» • JK&fflo- 

iz^mt^\ jKatiiKt-sfc«o;fcA«. -MKmnar *jraicij^T«iftsn*»ft»«ii. Ariettas 

fcKR^niifci**. g!oT, T^f^pisr^xv im&zMmtkmiLxiB&ztihtMmnmm 

&tixmtmvm* ?%b*>mm, mmmiz tajeu ao s iwMWf^iDE^ ? 0*7?* 

%knvy*-mnmmi.vmbt(:*) . mm\at mi<u4mmz®£ztizzbffm i^. z l 

iitt%tx{>fi%<?)mm&X'%^ni£i)zmu$i>ti 40 wo?) im^btimmxxnmmwtinM.. & 

m&vmmwKntcoTm&zti&zbtfmti^. a -h. ^ ?a%.T7v mmnim. m 

fy, A^y^A, *y^xr^ *yrr>. HlcJ:->T*4 0, -IWc39W*ikttHJrc*«. 

mmffin. mmm. x>*~, 9m. 4*y?v-=r < y *m<r>mmzti^x . fria««S5ft^ftLrft« 

4^c, ^fflB^i: 50 «T1R5M$n-Ct1t(:v>f^ojS77X7^JS^fNf 
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tCAl.Ag.Pt.Au.Ni.Ti.Mo.W.Fe.V.Cr.Cu.Xr^^. £ 
t>»?. i?nA,SnD2 JnaCb.ZnO.Snte-IiuCb (ITO) 

(TCO) J£tt. ^^y^*W*»t*^**tf> 

£fc#S4U*. 4ft. #«MK?)Ifii»»fc*** 

B6± tft ymmkftnTm htmnrnx-mv 

£&^t^ft»liJcbTiK;ifc#£4U\ 
4ft. i«K#««*t<o«1Btt4: fCti^^l,¥rlli 

•cj>oTt. «/hooaoiir?*->Ttftv\ *>Noiao 

tTCfcoT, £o*co£*ii&3 (Rmax) *«*F4L<«50 
OA7S5O0OAkt & i t 0 . KfHfiTfliteRIW 
aR»fc * 0 . K«BT<Ofiat3te«3lW*^«*t *»ft 

parry ^-^sft^assiiT 

4ft. WE4«i#»^tt^**tt« J8v*MU,OTt 
fcJ:->T£4*>*li*>&rt , » Waff* U<t50.5mm7bM5 

4ft. W£$M^"J#&0%A#&1 

r/wst. a«;^>f*. ^yyr. v/*^r. ^3 
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4ft. mmmmzti^x. rwcrrv 
am t&^m t> 1 < li* s - o- h * wt 4 C fc # 

^f-zf&mAzti&mmiiiLx^zmiz^ 
mammmizr-Ai-z z 1 #££±#4 u >. 
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S^^ftfflv^T-iwfS*Bf^SJ:^tSI^=^«*«^ , -^ ■** 

■c*o , rtftv\ 

ttE««^ ^ n«rr y ^- ^ -h-^ffiffl ix t 
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50 r,mmmmiz£vm;Tix\WM$MZ®K 
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JBt * - k t 4 . . iie»«#««>MliBfc: £t * J: a 4*a(ctt-*4 ? amx^ftgio^ 
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4 i k i>-c> * . StT# * i d «r+SatABBI-eJlJ(t t>tix z k 

^timwmmmm^ryXTitim^Mh mm&mzmihtLitt&cmtt.immiziTB 
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h. wsmtLXM, mmwt. prawwp, tm 20 -ecop^ovK^s-^t^o, BitfcotsctteJ: 

imm nimm&^xfmt&izoz. t mitx-z ^^-itmmm^^^ijmzMLxmmtit 
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tekLT, rtl«i90MjO&u^*,^fcW&£fc^ hilt. W/* ■•/ *-#&^ttl#lfflML JflJU^ffl? 

* * . awBttxiaMHiv -e*)-2Lb*>--»*¥ 

L*v\ *^W»*flOTt*ik3»<»* ofci*>T*4£kjWa4L<. -t^OTtk LTIS&JK 

^?o&rr'J^-*-kLTfm^ftl>iiirfSN XJillW^ShJtflllftWffiL^. *LT, ^ffigf 

k LT»Mtcfl|v^ii**»WIWOWIk LTtt, fiB ffl^SffnB^gp^li^ifii^^^lJI^ 
««ffl$ii*flI»»j:-9t'h$v»t«T**ik3&«ff* *f(wT-x$^| )1 rk3!i s, a4U<. fflBWttVklire 

L<, Aftcm^UJIS.EIAJJEC.JAN^IflAOA. 2. -y ^-#akl4in^iUaJ1^)J5fTI±ttH*Rfc: 

43GHzfflOittSH8fcLr. ^ffltoKEart&CflKu rifil»S<i-C^*£k*<jr4LV». *J3, ftjDWCMe 
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~?4 9 oarr y mt i z t tc £ o -c 
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H13I2 ( A ) flSimH ( D ) JC. m 1 HISS Lfc* 
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%mmizx*mz*ti>%M^XT^*mixm^ 
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tt, WK^-f ?P«77XvfcMA4 7XfWgl303# 
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8«^>ll6E(cfi«:*i*«)3Waitv*«>. mrI£«ES. 
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^W203^^Si^lR^Si!l^^ 1R ^ ilS ^ $:7P 

%\k ( *<02 ) ( iv ) T?t±. jJtLV^H5m204A* 
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asi2B <**>3) (vi) ii. *waw«w*« 

50 B»l«!tK**^ v% *- 
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3&120 (<£ CO 3 ) (vii) li. l^co^^atr^^ 

$120 (**)3 ) (viii) TJ±. fl»8ISil*:fil$! 

SJ512H (**)4 ) (ix) Ttt. £rU >£#JK 
4. 
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I-VjJNkWNWWW. StfZnSe.ZnS.ZnTe.CdS.CdS 

tit. 

mx'mimm^mi<ammmx'mxx'ti a 
mi. ztLt><r>mwt#to\i i m^tn^-f. 2 ma 

±m£txmt&lki>X'Z&. X, i#i^lK1EHb 

wttRUA tmsixmAztixi>&\,\ 
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k lx\&-?4 ?umyyx-?*x-mmzmhz km 
toxtemmmixmrntmnfflmzmLh . 

*tflJffl**(fcM2LLfc** &|ft?L J: 0 w 

aerf^tt**. u^x. ia"Ffc»*s3a , jtf>#ffi 

fcJ:D#to?LHMt*£fc#S4U>. ( i ) ffiBKft 

±1" 4 J: 5 fr*>f XT'* 4 C fc A«a4 L l\ ^«cWC<± 

o*««ft^V2»«aT 4 J: 0 ff 4 1 < Jil/4*ftiaT 
B!P*l«f*L<{480XBlT, iOSfi L<l±60% 

£iTr*«ifc3Wi4U\ torn* £0»$ii£fttt$# 

Wj«iftg3i&agi:)f ft^T«t<orai?g. JC(i^«aitr<7)^ 

T®kmm. x\i&mmmmkmiftmm 
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±. mzhi-?4 9xm.<ri»&m t Km/aw 
mr. i o»* l < i4i/4a*jaTrft * c t #a* t 
t». (Hi) m&tt-wsmvyfmiffik < i ) 

t^BHKW^-«i*»lor*3Wt4. ( i ) b 

on vm*&bttfi&tmft,ti&. m&vi" 

lOHiflWjtasttf**), ■ J»i*Ba-?-102,103 
• KSiMffl U ^104. 105fc J: ^-CHttttfcfta 

itzw,mm>t£tfc>. m^mmzmzhh. io 

6, 107tt#tt»Wl01 SrjWfeXliHaH-i 
OAl*112lift|ftttJII¥116£ ftfc@117 li 

mftwmmizbtc 0 tj-izmzhz z t tmt 

mwz-?4 rvr&rrv ?-9-mb trffiv^ 
n*v>f quarry *-*-*82<no«*w«WB 

tf> (iifUMitf 5«) IBmSfrfev^-CSK^ti^TLao 
47 1 »M208^t^/lT^T. H+fcTOSffla^'f ?° 



oztmrnmnm-m^tzm-mix^z. znx 

=5rfc, *%WMX'\m3m (A) fc*Lfc«llfcZ>X4 

( b > jbsmi3a ( d > ^tfcawwHwrfuaA-r 7 

10 ^jaweii. sira 1 -c* itzmmtm&wz 
m Lt&&mMMtwfi z 1 * . 84 at; 

*fl^fW«B&0£*Lfc. 400fiPB8ig$8-C ( fc 0 . * 
»l*j«i»«fL419J: O^HS^Wl.-Ki'T'fefflv^-C* 
ffitrtiifc*^**. 401,4Qaiffljeffl75yi ? -C* 
■J, R«««400<OW*tJl^TS!aiLTV^4MB*Sl 
09SrffljeLTV»t. ffl^7?V^4D1.4<^HJIS»4 

oofc mz-T-y vxmcn x o m^mmmnx-^ 

0>®&X'$>lZkm£l\\ ®Sffl75>x40Uia 
20 *7?>i>404fcH0ttltoiVO>4. iiiK75>v ; 404 
{i^flf«S400«raM^iS«IX 0 tttt 4> fit & 0 . z z 

xnmmottm^mowtrmwt mm <o * 

^r< k 1 2*O0 'J y^406.407)WR») Wt feii, Hni 
«W400rt<^*2»H9l*«-aw»fe5MBLT^*. 
T, O'J y^406,407tf5(atttHWIffl»408* s WtT* 

•jy^406.407t%-»c:H«J-rftCk* t '?g4, o«;y 

30 ymmnt Lx\imunu v y^ioo-ctui^ia 
mzx*cr>mmKtt>wwii<ft^e>ii&. z 

ZX\ OV>7'<r>MkZixhtiim.blXli-?4?nm7 

^x^mt^^zmtd-zmnt i< . 10^ 

t, im^7 3>ismbt$m&mf&>* zn 

40 m±Lxv>t, smmiittm^mowtims&v 

»h.a4ttil*fc!rL"0>6. =5ri3. BBP*«M09Cli 

I^«l^|g400tc(±, *!=K9ILfcffliSffl7 7 > ^'4010 

S^r S A WfiBJgffl 7 5 y v402tf JR ") ft(t ^flt V * 
£. 41UJ31tt7?y5'*, 412(i^n3|i. 413.414liOU 
y^. 415{i}#aiffl?«. 416(i^Sm. 417{iT-^.ffl7 

50 <ytf-X'f>&. mimtemx-ho. -?4 9niiiiTr 
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<, ffl;ltf*3-?77^?£W4£fca J T-#4. 

S5H (a) tit, ««fflK*Jtt*»tt«Wfl01O 

ZCX'^WMit. ^#Sl09»*WRB£* i fl:<fck 

0W5lH^TV^«fc«L-C«aRtt*fc»llll«-«i** 
twl/CA*. H«ttt«»f 4/£»fc^a* ■ HKSfflo 

-5-102, i»at«a» • mmv >rm (ios) #e 

^fcflTO*. dT\ • «B*ffi'J ^104 <105) 

t • mmy/ioi (ios) etHR 

1/CL4oj^T"&4. 

mi< uv2»mr . ± o jbf* l, < «i/4«»aT 
* tz , £msg&]ffli8S8iio6, io7«»«a»f ioi*»"?>f 

ffimx'b-?xi>&\ -muz, -mufeTyxnz 

*-tf>ll»*ISjI:U ~?4?V3%.T5X~?ffl&mm 

tt*>ttJ&01/2»ftJ: 9 fctt<SJgSn**>**tf4 U 
v\ fc£U a9EflMRSB»l0105Wftil!*&flBfc »ft»T 
Sfc <oiBRs a*? 4 9 ntrru -20i*»£®:it 
s*i4v>f ^n»x*^-*«iiBe»««ttion:»* 

8t3*i4-?4 ?n&0)SJI<Ol/4&il<J: 0 fc*<R£3 
ffif£fL208A^jRlt3*t4 **4 9 n*x*^¥-li* 
#ftfc:tt8t$ii4*>t\ *<A*lt#|i«iiJ*Sr<i:t>ttE 50 



^*X**itta«i AM T*9M112Kfct JJtf^ 

v^4. 4fc, #mk i gzmhh^Txeiim* i mi 

*»H0rcii»i3H (a> te*Lfc«MW>/ , W 

( b ) Bsseuia ( d ) tisbfciftawH vtffL*y<>f r 

0>?l3O4!Wtol3ix"CVvt. H+*##flJ: 0V< ?n 

fc ->rBWt V >4 . MP*»M3{4J&flESft*<fc-3i 
fcjWt4fctf>fcWrC*4#. i'-zl'SffCVvcfcflrfc 

xiM^-alWie«bfcfc ! 5r4. (3!^T. SSSS&305 
fc«t o t 0 Wtfc^* < 1 1 o» 

7 ^-306Srlv^T -e^0^4 1 JKSrPS-r4 i i: UPC 
§4. R^ J *"v^-306O»4L^»ttfcL'CIS»3Eil 
( b ) Tig. ( d ) J^trk <»ffl«. #»K» 

^*W^>it4. 

tie8{t^fe»307. @)^£:/308-efl!J£$ft4, 4 
fc, Wiai304OflIIIfcl4^9XXJ4f-7ny<rcfW 

?-3%mtli®mX'<r>%-BWg302t «NS$*4fcA 
■Cft*. ClitN H35-> J r-y^-306i:#i!S 1 f302fccOfa 

=5:^3, *ISWftl4*13BI (a) fcSLfcHMWV^ 

( B ) ^2^130 ( D ) l/ZTfi L^IS^v ^tfv^-f T 

SEW, 5 

( b ) KwUfcWBRBHwri: < . #^gCttl01i:^?i 
^Sl09i: 5riegt Lfc^JWi C t &X'$ 4 . 

zzx-nmrnt. ftM^mvmmmmixfflt. 
mmm<tmzn&z-£fcmiirt:KLx^i. 

•C^d* • IR^ffl'J ^^104.l05OWflliBt:tt. 
jjrr5Xv««oPBtaAMoAIH5(>2.502- OflHti 
?F0^) *<IX , 5#ft^LTv^4<o* < ff4b<. ^^-y 



(21 

51 

JUUT, J:9#*U<i41/4j*gJaTt\ fioRBrf* 
<^SftWI»-C* t cot'i) Sit U \ 

gic, »*a^lOl^»ia»BWtJWl»T*tc*JW' 

443, H?|fi^}||^Sl09J:B?lfi^ttW101t«Offl«W 1 
9jWfiffi^a^0l«^JWKrt«=t&* fitias ftft 

jg-f ft U 9 ufa? '9 X-?\,z&th X o fcffiSSftft £ 
443 , *§SBW"tti*130 ( A ) tip UfcflMWV^ : 
( B ) JbS&13l2 ( D ) KSUrlWWH vttwM T 

!StW6.7 

S!ifciaWiH««flMtfc L£LO£Wft-ktf"C§ 
ft. 

sbwsmi 

^oi^s^aiSM^" 7 -* ? o*Tr y 
*ft. 

r^awa^ftni-f t>*>*>/t, 8130 

(B) ft£*13H (D) t^t^^^-fn^WT 

7<BiiflHiW»W*)S 0 ffi U8* t' y , 704li«tt»«<» 

&3ftft. fc*^£ftW«3irc*aM-ft£fci'r 
» ft . 706. 7C7li!R*JiK2K^W**W^** L 
<afc«aUfln-9--C«>*. 712.713l*»tt»W«flHII 

7O8.7O9ttJ*5RHHWH0>.*E»'jF WWn>7\ 710,711.7 
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«Wft. 714.715MJE&JL *fc. 716.717(4?-!* 

fflK8#*iWIW3ft.ft. 723;i^«gP«101^Hllfct 
$11^13 

UdSBfc , Efc 2 antmw't 9 n»r 9 x^cv 

l Dtr«t l.«^»^ffl^P^i^400- a . 400- b *H 
Hfc«*L"C > AWSt'^ xfcfWT* ft J: d fclftft 

U: t ot*f ft - k * • 
443, «TOfc*S^TI±IWI«»400+K:l4»13H 
(A) £*Lttfj£WNM7*Ep^8£#MlU IESS 

«B400a.400b«|HCli»13H (B) t^UwfSJ&'V'M 

+wim30 (A) nsmss ( d ) t^LfctiStfw 

0 fF^^ffl^^^tOkWIIW^Sr^tftWf 
"Cfcft. 

801.802,803,804(4&*#X*-*-K 805.806.807.808 
hXf^»A*. 809.810, 811,812(4#* V- 

gspyi4,i5 

^S^J12&tXl3tCfcV^TV>f ^O^T7-y^-^-20 

ifcJ2W>ttH«W>m« k bfe t n&Wf ft - k 

ft. 

}0 HSW16.17 

«lWl2atfl3K43 1A 9 aW? y ^- 9 -20 

it^H*«3i«isiR*<?>v>f ^ n»rr y 
muKmumamm t »sr**fft - k #-c# ft . 
Sams 

*H«t««fc . wmrm zzmx'Z ft i dtc 
nijfttfcfcw**^ ft £ k ft . 

443, *JWt!1ilWt»»400+fc«4»13a (A) 

40 (c^L^ffifiKW^TXEMlHfS^^fiStT^ft**, t 
8130 (B) ^^8130 (D) CSLfctlftW 

CCT, 901.90214K$??S, 903,904iiRFEnlinffl^V 
-H®ffi, 905.906li^*A«lt-^-, 907.908(4 

mm^m^yyyyy^ 909,910(47/- 9 

ll,912i4»« i rc*ft. 

Wi(4'l§Sei|13iC43V%T, m«^«ffl^B«ISS40 
0.400-a.400-b+t, ±^L/w8^<0V>f ?o&7r 

50 y^-^-ta»^**c»owt3'aei. 
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jRWI13T*Lteiat2aXtt3jllHietfc 

4 c t a<?t 4 . 

T'j y-^-^sa$-sig0«42i^5T^f txnt mm 

(A) (D) K*t. 

SP110 (A) (c^-t^li. £ftfcll01±£TS5€ffill 

02. nM¥$ftigll<B. iM#$ttJI1104. pH¥S#: 

TOiiMI«ttll06*>|g J: 0 #OA3f tfff fcft4 i b * 

m® (b) t*twi, »ttt*>s»*iiou:teii 

9«*1106. pM^*®1105. iH¥SftJfll04, n 

m*m&®\ iomxrF$m&no2& z. <?>MizmmtfL i 

mi® (c) fc*t«li. y^H^yr&V/XJi 

J§J¥ flH&4 2»0¥*WH£ i Mb iTJBVtfipinJ* 
£S!#fi***7-lll 1 . 11 12* 2 

£#ftT&9. T&€&1102, nS^#«:«1103, iS 
¥»*«U04. pS¥£#«H05. nS#^«c®1108, 
i fiimWMI1109s pS¥*K1M0, jS91t&1106& 

mm (d> (c^tMi. xvk** ■yr&tf/xu: 

£SS*8tta#PU20, 1121. 11235- 3^«1 UTfflfiK 

110Ui£8«c-C?>9. TSPmffill02. n£¥*fMmo 

3. 1S¥«MM1104. P®¥«f*Ell05. nM*m& 
miM. ifi¥»ttllll5* pS¥$ft®1116, nS¥ 
$#11117, iM¥#ftBH18. p£¥*fMH19. SI 

BBmffill06at/*«mffil 107tf £ <9|ISK«/I$j£ £ tu 

^^em^i^Tti^B^ffiiioecoiiJ: oftoAittffr 

i: p m*mm t nmm txmnmmzxim 
txm?&zbi>x$&. 
wt. zht^m&jimwmmz^xfflin-i- 
4. 

*3fc^K43UTflH^h4^«cll0l{;L y\s*z/7 
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<nX-t>~>Xl>£i\ S&CfcL «i.4»li»Jttt0>fcwe 
ttllOlcoffljJ: 9#^#fT*>*i4i§£K(i. t*>*>/li3 

mx'hzzttfmx'hi. 
10 mmtit. 



txii. tot*, ±»«« (SBMfli) » mmmm 
20 ( i > rasms 

aUfc*3**1101«)*f»ifil3lfitt-C»)6OTf3&»K J: -> 
tt. «11B (A) T^L^rk<SBB^gll06ffl!l*^ 

ftfwsfcii, mm ( a) , ( c ) w ( d ) $ 
%m&.e>y&Mi%mimb nw*$mmw3b(7) 

30 0tg<ttix4. U>U 3dtf*H01^3»^ttT*>4^ 

a i . 3&mmm%&x'i> ~> x t h ast/nsa^ 
4 \ MWtvmx'vwM mzn#> m%<mm im* h 

4 ifi«rt^ffill025iSat-C t J: V\ 

mii0 (B) ©j^tiiaBKttosiwwioi^JSw^ 

mL^taim^mm'(om.m<omx\ Tssm 
Sll02* ^ ^w*ll0lk^tl^iltT^flsl^:«^TS^t^ 

40 ht^4. 

ttz. ^^lioik LXWmW£<r)i><r>*m^Z%> 
•&Wi^SW0ajLMO«ffifc LT, £##1101 nl 
^#11103 b <mizT&WkimfiWtt>ii& . 
^ffitmi: tT«, Ag,Au,Pt,Ni,Cr,Cu,Al,Ti,Zn,Mo, 

mmzMzm. n^t'-Aig«, xy^y^uy^ 

50 iL<(4l0£2OTT'*4 l Ik* ? llit^. 
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ftJ^t«{t6*lfeT»«ail02i:aWWill06fcOIH 
fcH t&*>4 Pf* i b tfX 

10 

(ii) ±&t& <i§<9!€&) 
*»BHtfcV%-CfflV^*iiSaW««ll06i: LTJi±H 

02,In203,ZnO t CdO,C(hSn04.FTn (Inilb+Snth) 
AURAS**, Au.Al.Cu»Oft«S:W)T*< J IH«Wtt 

(A) . (C) . (D) fc*JV^TIipS2m»*11105« 

fXfcfcOTSfu *11H ( B ) fcfcivCli«Kll0ltf>± 

un) 

Rttfcfl*. Iffifflk LTfiAg,Cr.Ni.Al.As.Au.Ti.P 

t , cu,mo, wgpy&m* iziizhbt>&&0mkimrt> 
til. zht>nmmmtez j txm^&zi:tfx$t>. 

tit uz. ^mm^s^iim^^miznix 

< ttlSWF, J; 9#F4 L< lil09^TC** i #a 
4Lv\ 

ifc. i/-h«tt«fcL-Ctt. ff*L<J150QJaT. 40 
J: 0 » * L < 1410 ft WTT* * £ i: aWM U > . 
IS***! 

®£1f LTli, A-Si:H,A-Si:F,A 

-Si:H:F.A-SiC:H,A-SiC:F,A-SiC:H:F.A-SiGe:H,A 
-SiGe:F. A~SiGe:H:F, poly-Si :H, poly-Si :F.poly-S 
i:H:F^V^m)SIvmat/ f lV)K^^^»«c«mfl&. I 

i viuatmi vftwv^^ftftAftwtwiiw^ 
pa^^wwwK^na^mi*! so 



(*7H> fcffln. Tt^7T^^y3y|B^>awt« 

««a9ajL«fli*irr4jei»»7Di*c. + 

&$£tT^fcSUS430BA$8^#£*£ (iH60cmX 
^$100»xii$0.2i™i) ^So't&fifcjtftfWJBt-te 
7 h U KfflflWMlfctfxy- h721fttfB*8»40 

mmmwMtG't&Kzmiozix&i. k&x- 
? zx. zn£m&m,mm/mm®miQoi*®* 

-sKyy* jB»S-»i- 10 3 Torr#jS4-C'S^I 
SLfcft. J8KaWM«B«106.107*fflV^, 

(/<'JTySS!HS-32) fclTSXlO^TorrirF^T' 

KgZmte&UTXQtfmuik*)* S1H4 550scca. S 
iF 4 8sccm, H 2 40sccm£3iAU fnHfMOJ[«KVrtaR 

723rt«JEE7J «:85*Torr fcfiM* Lfc . zm. Hitg^O 
0|*W>E&iil • 5mTorrT* o £ . JE&**3ci6 LfcJJfT, 
^^OV^otWfcU:"'), H^A-y-fl.7kW<OV 
-f ^njS$rr7-'jy-^-30U0Mf$-ti:^. E*> 

ffl y y /104, l05^)ffl!lffl^K 0 #tt ^>^Jt^ffl501 , 501 ' 

tilllll9^Lt^llA*SrJI«a4^W rxEPJD'i'l 

unci £ t r^X^orWJJW^rFJiUfc. 

S» • »3lfflD-9-102,103at^a» • « 
i*ffl'Jy^l04,105 (vi-m«>ntlW > l(i7B^) tfi 
J»U. BiflS ! tif«gl'«102^ji8^t-H*<1.2m/iBint=5r 
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17<J;l) y_l.^Xfct-CH2^xSr50sccii«[L. iWWLTl 
8. 718iD;TO^^* yr ^*^ U 

^Sr^lSl&^^lSJt^^^^t^fc 5 %W 10 
rttttSo-Cfc'), **Mi¥*«A/secT*>->fc. 
ifc *<0-S*ffl9lilU FT — IR • 
-ttS5l720X) ifflV>R««tJ:9jl^WR^^^ 
* US Lfc fc - ^> . 20° 0cr 1 &^ 630cl11 " 1 t«'R*'B* 

RHEED (JEM-100SX. B*€7$i) fcJDKOtoft 

A*+*3R»*fH- (EMGA-1100. «*K£ 
filfiS) £IBvvtlW*S**JaUfcitf23±2atc«ic% 

*>fl«*»6U ESRgS (JES-RE2X, 0* 

*tat»nfclfi±t:l500A«)ITO (In20 5 +Sn02) 
L.^ ^-LT. vl«|£^ft"SrCPM (Constant Photocurre 30 

nt Nbthod) m ( sm^m ^t. IToM 

frWeTJttfcfTo-CT-^-y^W ( Urbach Tail) ^ 
SBf0|2 

£ 5 xlO-«TorrfilT*tJG»5l* Ufctt. 
JMai^TXffljWflttiO. Sitl4 160sccm, GeH 4 13 
Osccn. SiF* 5sccnu H 2 25scct**AU «l®7230 40 
rtJESM-SflorrUfiM^L, ^ 

AJ»)jiWilltffofc. 



Ctti^tfcO. JHBMBiWOA/secTfcofc. 

4fc. *0>-**flJDfflU FT— IR Of-** • x/W 
v-fcfU720X) fcfflV>R«SfcJ: D**!****^ b 
frZWfclfcbZb. 2000cm- 1. 1880cr'&l/630cm-i 
H®JR*<l2* , >^na-SiGe:H:FIS^^'!SlRM^->' 
■Cftofc. 3St, RHEED (JEM-100SX, B**^) £ 

4fc. A8W**»Wif (EMGA-U 
00, WWWWW) tWv»"C«»*««*«*^ k:: 

^>15±2atomic%"Ci> -> . 

inns-arc *«>***H£i" t*&«&. esr^s (jes 

-RE2X, B*€7SS> fcT*^***?^*^* 
4.4XlO>*spins/ci»-C*0 . X^^^t**-* 

MfS^WOflilW^iOlcBXlcm^im^ 

( mmsh) -v t-cr* r «j 3 yy* 

V-^Aflg<7)«a$tl^ffl±^1500 A^ITO ( InzOa +Sn 
0z)®mmLfz. wWafiM-SCPM (Constan 

t Photocurrent Method) (ett^l^S) C-fe-y 

h Tail) ««**«^Ufck-*3±l«ve. XWJ> 

$r 5 x10-«ToitKIT4 T&2&\& XfX#AJf* 
J«aft^>f TXBJftffll2J:0. SiHi 260SCCB. CH, 38s 
ccm SiF4 Ssccrn. H2 SOsccraSrSPAt. B^^723CO(*I 

tz. 

(£ J: 1. 1 7 y xwnmyg*® Lfc . 

ifc *»-»fcflI*)aiU FT— IR (^-^^ ■ ^ 

-?-a»i72ox) zm. mmz^m\m^ 

WI/HljeLfcfc^. 2080cnri. i250cr l . 960c 
r> , 777cm- 1 S.^660cm- 1 l=iSilR* < iW>'oil-a-SiC:H:F 

Rt*#ff«)«lB'V->''C**» ife - Hfc. RHEED (JEM- 
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+*«iMffiH- (EMGA-noo. mmmw) tmxm 

#*£S£^Lfcfc££13±2atonic%-C*>^fc. 

mitxtotmmzi. uzm> esrhsues- 

RE2X % Et^TMl) lzXAV>®8LZm%.lt:bZ?>7. 
Wot. 

*ffitfc5*BHW0ajU RJOSx/t-y^yy^Kai 

A>f hRaJtffi£ft&fflJ:(Cl5OOA0ITO (In203+Sn 
0t) R&lfeftU:. *LT, COlitlitfrSrCPM (Constan 
t Photocurrent Method) US ( ittPdttSI) fc* v 

h Tail) «)fl(S*«eLfc4:w%55±lKVC» XR8<0^ 

«^fc««xr^«iAtjb'i, R5Jit«S4oowrtff 
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